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NAPEN-N 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


20  JU'u 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Washington  Forge  Pond  Dam  in 
Morris  County,  New  Jersey  which  has  been  prepared  under  authorization  of  the 
P^m  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
/condition  is  given  in  the  front  of  the  report. 

k 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Washington  Forge  Pond  Dam,  initially  listed  as  a 
hien  nazara  potential  structure,  but  reduced  to  a  significant  hcrrri 

potential  structure  as  a  result  of  this  inspection,  is  judged  to  be  m  rair 
overall  condition.  The  dam's  spillway  is  considered  inadequate  because  a 
flow  equivalent  to  ten  percent  of  the  Spillway  Design  Flood  -  SDF  -  would 
cause  the  dam  to  be  overtopped.  (The  SDF,  in  this  instance,  is  one  half  of 
the  Probable  Maximum  Flood.)  /  To  ensure  adequacy  of  the  structure,  the 

following  actions,  as  a  minimu£/\ffre  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 

professional  consultant  engaged  by  the  owner  using  more  sophisticated 

methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Clear  trees  and  brush  from  the  banks  of  the  discharge  channel 
between  the  spillway  and  the  highway  bridge  immediately  downstream  within 
six  months  from  the  date  of  approval  of  this  report. 
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c.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to: 

(1)  Design  and  oversee  the  repair  of  erosion  on  the  upstream  slope 
of  the  dam  and  the  installation  of  erosion  protection. 

(2)  Specify  and  oversee  procedures  for  establishing  a  cover  of 
grassy  vegetation  on  the  crest  of  the  dam. 

(3)  Specify  and  oversee  procedures  for  the  removal  of  trees  from  the 
embankment  and  downstream  toe. 

(4)  Design  and  implement  repairs  to  the  concrete  training  walls  and 
upstream  concrete  walls. 

(5)  Specify  and  implement  procedures  to  restore  the  gate  in  the 
spillway  section  to  an  operable  condition  and  provide  remote  control  or 
access  to  the  gate. 

d.  The  owner  should  develop  an  emergency  action  plan  together  with  an 
effective  warning  system  outlining  actions  to  be  taken  by  the  operator  to 
minimize  downstream  effects  of  an  emergency  at  the  dam  within  six  months 
from  fho  a^te  of  approval  of  this  report. 

e.  Within  one  year  from  the  date  of  approval  of  this  report,  the  owner 
should  develop  written  operating  procedures  and  a  periodic  maintenance  plan 
to  ensure  the  safety  of  the  dam. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Courter  of  the  Thirteenth  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 
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Honorable  Brendan  T.  Byrne 

^  An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely, 


1  Incl  JAMES  G.  TON 

As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 

Copies  furnished : 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of- Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
{  P.0.  Box  CN029 

Trenton,  NJ  08625 


WASH INCTON  FORGE  POND  DAM  (NJ00341) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dan  was  inspected  on  6  November  1979  by  Anderson-Nichols  and  Company 
Incorporated  under  contract  to  the  State  of  New  Jersey.  The  State,  under 
agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection  Act, 
Public  Law  92-367. 

Washington  Forge  Pond  Dam,  initially  listed  as  a  high  hazard  potential 
structure,  but  reduced  to  a  significant  hazard  potential  structure  as  a 
result  of  this  inspection,  is  judged  to  be  in  fair  overall  condition.  The 
dam's  spillway  is  considered  inadequate  because  a  flow  equivalent  to  ten 
percent  of  the  Spillway  Design  Flood  -  SDF  -  would  cause  the  dam  to  be 
overtopped.  (The  SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum 
Flood.)  To  ensure  adequacy  of  the  structure,  the  following  actions,  as  a 
minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Clear  trees  and  brush  from  the  banks  of  the  discharge  channel 
between  the  spillway  and  the  highway  bridge  immediately  downstream  within 
•i»-nn«*-hs  from  the  date  of  approval  of  this  report. 

c.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to: 

(1)  Design  and  oversee  the  repair  of  erosion  on  the  upstream  slope 
of  the  dam  and  the  installation  of  erosion  protection. 

(2)  Specify  and  oversee  procedures  for  establishing  a  cover  of 
grassy  vegetation  on  the  crest  of  the  dam. 

(3)  Specify  and  oversee  procedures  for  the  removal  of  trees  from  the 
embankment  and  downstream  toe. 

(4)  Design  and  implement  repairs  to  the  concrete  training  walls  and 
upstream  concrete  walls. 

(5)  Specify  and  implement  procedures  to  restore  the  gate  in  the 
spillway  section  to  an  operable  condition  and  provide  remote  control  or 
access  to  the  gate. 

d.  The  owner  should  develop  an  emergency  action  plan  together  with  an 
effective  warning  system  outlining  actions  to  be  taken  by  the  operator  to 
minimize  downstream  effects  of  an  emergency  at  the  dam  within  six  months 
from  the  date  of  approval  of  this  report. 


e.  Within  one  year  from  the  date  of  approval  of  this  report,  the  owner 
should  develop  written  operating  procedures  and  a  periodic  maintenance  plan 
to  ensure  the  safety  of  the  dam. 


APPROVED 

Colonel,  Corps  of  Engineers 
District  Engineer 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Washington  Forge  Pond  Dam 

Identification  No.:  FED  ID  No.  NJ00341 

State  Located:  New  Jersey 

County  Located:  Morris 

Stream:  Rockaway  River 

River  Basin:  Passaic 

Date  of  Inspection:  6  November  1979 

ASSESSMENT  OF  GENERAL  CONDITIONS 

Washington  Forge  Pond  Dam  is  about  90  years  old  and  in  fair 
overall  condition.  It  is  small  in  size  and  is  recommended  to 
be  downgraded  to  significant  hazard.  Extensive  wave  erosion 
has  occurred  on  the  upstream  slope  of  the  embankment  and  erosion 
also  appears  to  have  occurred  as  the  result  of  trespassing  on 
the  upstream  slope.  There  is  a  leak  at  the  spalled  joint  in  the 
concrete  training  wall  at  the  south  end  of  the  spillway.  The 
upstream  concrete  wall  to  the  left  of  the  spillway  has  several 
vertical  cracks  and  several  areas  of  spalling.  Both  abutment 
training  walls  are  cracked  and  spalled.  Major  areas  of  undermining 
occur  at  the  waterline  near  the  dam  crest.  The  stoplogs,  steel 
trashrack,  and  concrete  walls  at  the  penstock  intake  structure  area 
are  also  deteriorated.  The  principal  spillway  is  capable  of  passing 
less  than  9  percent  of  the  half-PMF  and  is  inadequate. 

We  recommend  that  the  owner  retain  the  services  of  a  professional 
engineer,  qualified  in  the  design  and  construction  of  dams,  to 
accomplish  the  following  in  the  near  future:  design  and  oversee 
the  repair  of  erosion  on  the  upstream  slope  of  the  dam  and  the 
installation  of  erosion  protection;  specify  and  oversee  procedures 
for  establishing  a  grassy  vegetation  on  the  crest  of  the  dam; 
specify  and  oversee  procedures  for  the  removal  of  trees  and  their 
root  masses  from  the  embankment  and  downstream  toe;  design  and 
implement  repairs  to  the  concrete  training  walls  and  upstream  con¬ 
crete  walls;  conduct  further  detailed  hydrologic  and  hydraulic 
analyses  of  the  watershed,  dam  and  spillway  to  determine  the  type 
and  extent  of  remedial  measures  necessary;  and  specify  and  imple¬ 
ment  procedures  to  restore  the  gate  in  the  spillway  section  to  an 
operable  condition  and  provide  remote  control  or  access  to  gate. 

In  the  near  future,  the  owner  should:  clear  trees  and  brush  from 
the  banks  of  the  discharge  channel  between  the  spillway  and  the  high¬ 
way  bridge  immediately  downstream;  establish  a  surveillance  program 
for  use  during  and  immediately  after  periods  of  heavy  rainfall,  and 


also  a  warning  program  to  follow  in  case  of  emergency  conditions. 
Within  one  year  from  the  date  of  approval  of  this  report,  the  owner 
should  develop  written  operating  procedures  and  a  periodic  mainte¬ 
nance  plan  to  insure  the  safety  of  the  dam. 


ANDERSON-NICHOLS  S,  COMPANY,  INC. 


Project  Manager 
New  Jersey  No.  16848 
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APPENDICES 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may 
be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important  to 
note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  INSPECTION  PROGRAM 
WASHINGTON  FORGE  POND  DAM 
FED  ID  NO.  NJ00341  NJ  NO.  519 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Authority  to  perform  the  Phase  I  Safety 
Inspection  of  Washington  Forge  Pond  Dam  was  received  from  the 
State  of  New  Jersey,  Department  of  Environmental  Protection 
(NJDEP ) ,  Division  of  Water  Resources  by  letter  dated  26  October 
1979  under  Contract  No.  FPM-39  dated  28  June  1978.  This  authority 
was  given  pursuant  to  the  National  Dam  Inspection  Act,  Public 

Law  92-367  and  by  agreement  between  the  State  and  the  U.S.  Army 
Engineers  District,  Philadelphia.  The  inspection  discussed 
herein  was  performed  by  Anderson-Nichols  &  Company,  Inc.  on 
6  November  1979. 

b.  Purpose.  The  purpose  of  the  Phase  I  Investigation  is 
to  develop  an  assessment  of  the  general  conditions  with  respect 
to  the  safety  of  Washington  Forge  Pond  Dam  and  appurtenances 
based  upon  available  data  and  visual  inspection,  and  determine 
any  need  for  emergency  measures  and  conclude  if  additional 
studies,  investigations,  and  analyses  are  necessary  and  warranted. 

1.2  Project  Description 

a.  Description  of  Dam  and  Appurtenances.  Washington  Forge 
Pond  Dam  is  a  13-foot  high,  755-foot  long  earthfi.il  and  concrete 
dam.  The  north  side  of  the  dam  consists  of  an  earthen  embankment 
with  a  crest  width  of  approximately  20  feet.  The  upstream  face 
of  the  embankment  slopes  at  about  3H:1V  and  the  downstream  face 
of  the.  northern  half  of  the  embankment  section  slopes  at  about 
3H:1V.  The  remainder  of  the  downstream  face  of  the  embankment 
section  consists  of  a  vertical  stone  masonry  retaining  wall 
approximately  5  feet  high.  Behind  the  L.E.  Carpenter  industrial 
building  adjacent  to  the  spillway,  the  dam  has  a  vertical  concrete 
wall  upstream  face  and  a  grass  covered  crest  of  varying  width. 

A  concrete  and  steel  penstock  inlet  structure  is  located  about 
40  feet  north  of  the  concrete  north  abutment  of  the  principal 
spillway.  This  concrete  spillway  is  about  60  feet  long  and  3 
feet  wide  at  the  crest.  The  upstream  face  of  the  spillway  slopes 
at  about  1H:1V  and  the  downstream  face  is  vertical.  A  manual 
gate  operating  mechanism  that  controls  a  3-foot  wide  by  4-foot ' 
high  gate  opening  is  located  on  the  crest  of  the  spillway  midway 
between  the  abutments.  The  concrete  south  abutment  of  the 
principal  spillway  forms  a  1.5-foot  thick  reservoir  retaining 
wall  that  runs  southwest  for  a  distance  of  about  150  feet  to 
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natural  ground  upstream  of  the  spillway.  Essential  features  of 
the  dam  are  shown  in  Figures  1  &  2. 

b.  Location.  Washington  Forge  Pond  Dam  is  located  on  the 
Rockaway  River  in  the  Borough  of  Wharton,  Morris  County,  New 
Jersey.  The  dam  is  shown  on  U.S.G.S.  Quadrangle,  Dover,  New 
Jersey,  with  approximate  coordinates  of  N  40°  54.2',  W  74°  34.7'. 

A  location  map  has  been  included  as  Figure  3. 

c.  Size  Classification.  Washington  Forge  Pond  Dam  is 
classified  as  small  onthe  basis  of  a  storage  at  top  of  dam 

of  96  acre- feet,  which  is  less  than  1000  acre- feet,  but  more  than 
50  acre-feet,  and  on  the  basis  of  a  structural  height  of  13  feet, 
which  is  less  than  40  feet,  in  accordance  with  criteria  given  in 
the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  Visual  inspection  of  the  downstream 
area  revealed  a  large  industrial  building  (L.E.  Carpenter)  directly 
across  Main  Street  from  the  embankment  section  and  several  other 
industrial  buildings  on  the  north  overbank  of  the  Rockaway  River, 
100-400  feet  downstream  of  the  spillway.  The  channel  routing 
analysis  contained  herein  indicates  that  flood  stages  associated 
with  the  half-PMF  would  reach  about  2  feet  above  the  sill  of  the 
building  located  adjacent  to  the  spillway.  The  other  industrial 
structures  located  along  the  north  overbank  of  the  river  would 
experience  minor  flooding.  The  building  on  Main  Street  directly 
across  from  the  embankment  section  would  be  subject  to  basement 

and  first  floor  flooding.  The  roadway  on  either  side  of  the  Main 
Street  bridge  just  downstream  of  the  spillway  would  be  subject  to 
less  than  1  foot  of  flooding.  Excessive  property  damage  would 
likely  result?  and  loss  of  a  few  lives  is  possible  but  unlikely. 
Accordingly,  Washington  Forge  Pond  Dam  is  classified  as 
Significant  Hazard. 

e.  Ownership.  The  dam  is  owned  by  the  Borough  of  Wharton, 

New  Jersey!  for  information,  contact  Mr.  Guadagnino,  Administra¬ 
tive  Clerk,  10  Robert  Street,  Wharton,  New  Jersey,  07885,  phone: 
201/361-8444. 

f.  Purpose  of  Dam.  The  dam  provides  cooling  water  for  the 
L.E.  Carpenter  industrial  complex. 

g.  Design  and  Construction  History.  No  plans  or  information 
pertinent  to  the  original  design  and  construction  of  the  dam  were 
obtained.  However,  design  plans  of  spillway  renovations  completed 
in  1958  were  obtained  from  Mr.  Henry  Jarrett  of  L.E.  Carpenter. 

These  plans  were  not  in  a  reproducible  form.  As  part  of  the 
renovation,  the  crest  of  the  spillway  was  lowered  two  feet  .and 
two  of  the  three  previously  existing  gates  were  closed  off; 
leaving  only  the  gate  at  the  center  of  the  spillway  to  facilitate 
drawdown . 
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h.  Normal  Operational  Procedures.  No  operational  procedures 
exist  for  the  dam.  There  is  an  agreement  between  the  L.E.  Carpenter 
Company  and  the  Borough  of  Wharton  stating  that  both  parties  must 
concur  on  decisions  involving  operation  of  the  dam.  However,  as 
stated  in  1.2  f.  above,  L.E.  Carpenter  is  entitled  to  use  pond 
water  for  industrial  cooling  purposes.  During  a  flood  emergency, 
the  Morris  County  Civil  Defense  Director  and  the  Chief  of  Police 

of  the  Borough  of  Wharton  deliberate  on  possible  evacuation  of 
areas  downstream  of  the  dam. 

i.  Site  Geology.  No  site  specific  geologic  information 
(such  as  borings)  was  available  at  the  time  the  dam  was  inspected. 

The  dam  site  is  located  in  a  river  valley  which  marks  the  terminus 
of  the  last  continental  glaciation.  Information  derived  from  reports 
entitled  "Engineering  Geology  of  the  Northeast  Corridor,  Washington, 
D.C.  to  Boston,  MA"  and  the  Geologic  Map  of  New  Jersey  (Lewis  and 
Kummel  1912)  indicates  that  the  soils  within  the  immediate  site 
area  consist  of  stratified  glacial  deposits  in  the  form  of  sands 

and  gravels  and  alluvium,  typical  of  valley  deposits  for  this 
region.  Immediately  north  of  the  site,  soils  consist  of  till  grading 
laterally  to  sand  and  gravel.  These  soils  form  a  nearly  continuous 
band  which  is  believed  to  be  an  end  moraine  for  the  last  continental 
glaciation. 

The  depth  to  bedrock  at  the  dam  site  is  unknown,  and  outcrops  were 
not  observed  during  the  dam  inspection.  From  the  reports  previously 
mentioned,  bedrock  in  this  area  consists  of  granitoid  gneiss  with 
associated  migmatite,  granulite,  amphibolite,  and  granitic  rocks  of 
Precambrian  age. 

1.3  Pertinent  Data 


a.  Drainage  Area 
29.1  square  miles 

b.  Discharge  at  Damsite  (cfs) 

Maximum  flood  at  damsite  -  unknown  (See  Section  5.1  b. 
and  Appendix  1  for  discussion  of  previous  maximum  flood  dates) 

Principal  spillway  capacity  at  top  of  dam  -  1207 

Low-level  outlet  -  gate  opening  capacity  at  top  of  dam 
(if  operable)  -  227 

Total  spillway  capacity  at  top  of  dam  -  1207 

c.  Elevation  (ft.  above  NGVD) 

Top  of  dam  -  642.3 
Spillway  crest  -  639.0 

Design  surcharge  -  (*s  PMF)  -  645.6 
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Streambed  at  centerline  of  spillway  -  630.7  (downstream) 
estimated  at  637.0  (upstream,  top  of  silt) 

Maximum  tailwater  (estimated)  -  638.0 

d.  Reservoir  Length  (feet) 

Maximum  pool  -  2000  (estimated) 

Spillway  crest  -  1400 

e.  Storage  (acre-feet) 

Spillway  crest  -  53 

Design  surcharge  ( PMF)  -  168 

Top  of  dam  -  96 

f.  Reservoir  Surface  Area  (acres) 

Top  of  dam  -  17 

Spillway  crest  -  11 

g.  Dam 

Type  -  earthfill  and  concrete 

Length  -  755  feet 

Height  -  12  feet  (hydraulic) 

-  13  feet  (structural) 

Topwidth  -  varies  from  15  to  20  feet 

Side  slopes  -  upstream  varies  -  3H:1V  to  vertical; 

-  downstream  varies  -  3H:1V  to  vertical 

Zoning  -  unknown 

Impervious  core  -  unknown 

Cutoff  -  unknown 

Grout  curtain  -  unknown 

h.  Principal  Spillway 


Type  -  concrete  vertical 
Length  of  weir  -  60  feet 
Crest  elevation  -  639.0  NGVD 


Gates  -  one,  manually  operated 

Upstream  channel  -  Washington  Forge  Pond  (no  approach 
1  channel) 

Downstream  channel  -  Rockaway  River 

Regulating  Outlets 

Type  -  3-foot  wide  by  4-foot  high  gate  opening,  invert 
elevation  632.4  NGVD 

Access  -  crest  of  principal  spillway 

Regulating  facilities  -  one  steel  gate  and  manual  operating 
mechanism.  These  facilities  are  currently  not  operable. 


* 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 


No  plans,  hydraulic  or  hydrologic  data  pertinent  to  the  original 
design  of  Washington  Forge  Pond  Dam  were  available.  Design  plans 
for  the  spillway  renovation  project  completed  in  1958  were 
obtained  from  Mr.  Henry  Jarrett  of  L.E.  Carpenter.  These  plans 
were  not  of  suitable  quality  for  reproduction  and  inclusion  in 
the  report. 

2 . 2  Construction 

No  data  concerning  construction  of  Washington  Forge  Pond  Dam 
were  revealed. 

2.3  Operation 

No  engineering  operational  data  were  revealed. 

2 . 4  Evaluation 


a.  Availability.  A  search  of  the  NJDEP  files,  contact 
with  the  community  officials  and  contact  with  L.E.  Carpenter  Co. 
revealed  only  a  limited  amount  of  recorded  information.  All 
available  data  was  retrieved. 

b.  Adequacy .  The  design  plans  for  renovation  of  the  spillway 
included  a  plan  showing  contours  of  the  pond  bottom  at  one  foot 
intervals.  This  information  was  used  to  obtain  storage  capacity 

at  spillway  crest.  Because  of  the  limited  amount  of  additional 
recorded  data,  evaluation  of  all  other  facets  of  the  dam  was 
based  solely  on  visual  observations. 

c.  Validity.  Information  disclosed  by  community  officials 
appears  to  concur  with  that  obtained  by  the  inspection  team. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  Dam.  There  are  a  footpath  and  vehicular  tracks  on  the 
crest  of  the  embankment.  There  are  areas  bare  of  vegetation  on 
the  crest  near  the  north  and  south  ends  of  the  embankment.  Exten¬ 
sive  wave  erosion  has  occurred  on  the  upstream  slope  of  the  embank¬ 
ment  and  erosion  also  appears  to  have  occurred  as  the  result  of 
trespassing  on  the  upstream  slope.  Some  of  these  eroded  areas  are 
bare  of  vegetation;  on  others,  the  vegetation  has  been  partly  or 
completely  re-established.  Trees  are  growing  on  the  upstream  edge 
of  the  crest  and  also  at  the  downstream  toe  of  the  embankment. 

b.  Appurtenant  Structures .  There  is  a  leak  at  the  spalled 
joint  in  the  concrete  training wall  at  the  south  end  of  the 
spillway.  There  is  one  large  tree  which  has  blown  over  into  the 
pond  on  the  south  bank  immediately  upstream  of  the  spillway. 

Both  abutment  training  walls  are  cracked  and  spalled.  The  major 
areas  of  undermining  occur  at  the  waterline  near  the  dam  crest. 

The  upstream  concrete  wall  to  the  left  of  the  spillway  has  several 
vertical  cracks  and  several  areas  of  spalling.  The  stoplogs, 
steel  trashrack  and  concrete  walls  at  the  penstock  intake  structure 
area  are  also  deteriorated. 

c.  Reservoir  Area.  The  watershed  above  the  reservoir  is 
flat  to  moderately  sloping  and  mostly  wooded.  The  reservoir 
slopes  appear  to  be  stable.  No  evidence  of  significant  sedimenta¬ 
tion  in  the  reservoir  was  observed;  sediment  has  accumulated  behind 
the  spillway  to  an  elevation  within  one  or  two  feet  of  the  crest. 

d.  Downstream  Channel.  One  large  tree  and  several  smaller 
trees  overhang  the  discharge  channel  between  the  spillway  and 
the  highway  bridge  which  is  immediately  downstream. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures 


No  formal  operational  procedures  exist  for  Washington  Forge 
Pond  Dam.  L.E.  Carpenter  Company  uses  water  from  the  pond 
for  cooling  water. 

4. 2  Maintenance  of  Dam 

No  formal  maintenance  procedures  for  the  dam  were  found. 

From  a  phone  conversation  with  a  Mr.  Guadagnino,  an  employee  of 
the  Borough  of  Wharton,  it  was  learned  that  the  Borough  has 
performed  periodic  maintenance  on  the  dam  in  the  past. 

4. 3  Maintenance  of  Operating  Facilities 

No  formal  maintenance  procedures  for  the  operating  facilities 
exist. 

4. 4  Warning  System 

During  an  intense  storm,  Morris  County  Civil  Defense  monitors 
river  stages  throughout  the  county.  The  Chief  of  Police  of 
the  Borough  of  Wharton,  along  with  a  County  Civil  Defense  repre¬ 
sentative,  would  decide  on  the  necessity  of  evacuation  of  endangered 
areas  downstream  of  the  dam,  depending  on  the  severity  of  flooding. 

4.5  Evaluation  of  Operational  Adequacy 

Because  of  the  lack  of  operation  and  maintenance  procedures, 
the  remedial  measures  described  in  Section  7.2  should  be 
implemented  as  prescribed. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC 


5.1  Evaluation  of  Features 


a.  Design  Data.  The  renovation  of  the  spillway  in  1958 
increased  the  dams  capacity  to  pass  flow  appreciably.  A  "Report 
on  Dam  Application”  filed  May  6,  1958  and  included  in  Appendix  1 
shows  hydraulic  calculations  for  the  proposed  renovated  spillway 
with  the  abutment  "wall  awash."  Using  the  previous  spillway 
crest  elevation  of  640.95,  say  641.0,  the  original  spillway 
capacity  was  about  490  cfs  or  about  33  percent  of  the  computed 
capacity  for  the  renovated  spillway. 

b.  Experience  Data.  Investigation  of  the  files  at  the 
NJDEP  yielded  little  data  concerning  past  overtopping  or  flood 
heights  at  Washington  Forge  Pond  Dam.  In  Appendix  1,  a  letter 
dated  October  9,  1945  contains  several  facts  concerning  dates  of 
occurrence  of  past  floods  but  includes  no  specific  water  surface 
elevations  of  the  dam.  An  official  at  the  Wharton  town  hall 
stated  that  the  highest  water  mark  he  could  recall  at  the  dam 
was  at  the  top  of  the  abutment  wall  (elevation  642.3). 

c.  Visual  Observations.  There  was  no  visual  evidence  of 
damage  to  the  structure  caused  by  overtopping. 

d.  Overtopping  Potential.  The  hydraulic/hydrologic  evalua¬ 
tion  of  Washington  Forge  Pond  Dam  is  based  on  a  selected  Spillway 
Design  Flood  (SDF)  equal  to  one-half  the  Probable  Maximum  Flood 
(PMF)  in  accordance  with  the  range  of  test  floods  given  in  the 
evaluation  guidelines  for  dams  classified  as  significant  hazard 
and  small  in  size.  The  PMF  was  determined  by  application  of  the 
Snyder  unit  hydrograph  procedure  to  a  2 4 -hour  probable  maximum 
storm  of  22.7  inches.  Hydrologic  computations  are  shown  in 
Appendix  4.  The  routed  half-PMF  peak  discharge  at  the  dam  is 
13,730  cfs.  Water  will  rise  to  a  depth  of  3.3  feet  above  the 
spillway  crest  before  overtopping  the  abutment  walls  and  embankment 
section.  Under  this  head,  the  spillway  will  pass  a  total  flow 

of  1207  cfs,  which  is  less  than  the  required  SDF.  Flood  routing 
calculations  indicate  that  Washington  Forge  Pond  Dam  will  be 
overtopped  for  more  than  24  hours  to  a  maximum  depth  of  about 
3.3  feet  under  half-PMF  conditions.  It  is  estimated  that  the 
spillway  can  pass  less  than  9  percent  of  the  half-PMF  without 
overtopping  the  dam;  thus,  the  spillway  is  considered  inadequate. 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Visual  Observations 

Erosion  of  the  upstream  slope  of  the  embankment,  resulting  from 
wave  action  and  trespassing,  could  lead  to  breaching  of  the  dam 
if  not  controlled. 

The  lack  of  vegetation  on  the  crest  of  the  dam  in  several  areas 
renders  the  crest  susceptible  to  erosion  due  to  rainfall  and,  if 
it  should  occur,  overtopping. 

Trees  growing  on  the  upstream  slope  and  at  the  downstream  toe  of 
the  embankment  could  result  in  serious  seepage  or  erosion  problems 
if  a  tree  blows  over  and  pulls  out  its  roots  or  if  a  tree  dies  or 
is  cut  and  its  roots  rot. 

If  the  spalling  and  erosion  of  the  training  walls  are  allowed  to 
continue,  the  stability  of  the  walls  and  embankment  will  be 
affected. 

Leakage  from  a  spalled  joint  in  the  training  wall  at  the  south 
end  of  the  spillway  is  the  result  of  severe  deterioration  of 
the  concrete  which  could  result  in  failure  of  the  wall  if  not 
controlled. 

Based  on  the  visual  inspection  alone  it  is  not  possible  to 
determine  the  character  of  the  dam  foundation  or  the  interior 
of  the  cross  section.  Therefore,  it  is  not  possible  to  evaluate 
the  factor  of  safety  of  the  dam  against  slope  failure. 

6.2  Design  and  Construction  Data 

No  design  or  construction  data  pertinent  to  the  structural 
stability  of  the  dam  are  available. 

6. 3  Operating  Records 

No  operating  records  pertinent  to  the  structural  stability  of 
the  dam  are  available. 

6.4  Post-Construction  Changes 

A  plan  obtained  from  Mr.  Henry  Jarrett  of  L.E.  Carpenter,  dated 
April  8,  1958  by  Henry  J.  Ahlers,  Parsippany,  New  Jersey  shows 
the  spillway  of  the  dam  to  be  modified  by  lowering  the  crest  of 
of  the  spillway  2  feet  and  plugging  of  two  gate  openings.  The  field 
inspection  confirmed  that  the  work  outlined  on  the  plan  was  performed 

6. 5  Seismic  Stability 

This  dam  is  in  Seismic  Zone  1.  According  to  the  Recommended 
Guidelines,  dams  located  in  Seismic  Zone  1  "may  be  assumed  to 
present  no  hazard  from  earthquake  provided  static  stability 
conditions  are  satisfactory  and  conventional  safety  margins 
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exist".  None  of  the  visual  observations  made  during  the  inspection 
are  indicative  of  unstable  slopes.  However,  because  no  data  are 
available  concerning  the  engineering  properties  of  the  embankment 
and  foundation  materials  for  this  dam  or  of  the  below-ground 
configuration  of  the  concrete  walls  in  the  dam,  it  is  not  possible 
to  make  a  numerical  evaluation  of  the  factor  of  safety  under  static 
conditions . 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition.  Washington  Forge  Pond  Dam  is  about  90 
years  old  and  is  in  fair  condition. 

b.  Adequacy.  The  information  available  is  such  that  the 
assessment  of  this  dam  must  be  based  primarily  on  the  results  of 
the  visual  inspection. 

c.  Urgency.  The  recommendations  made  in  Sections  7.2 
should  be" "implemented  by  the  owner  as  prescribed  below. 

d.  Necessity  for  Additional  Data/Evaluation.  The  information 
available  from  the  visual  inspection  is  adequate  to  identify  the 
potential  problems  which  are  listed  in  7.2  a.  below.  These 
problems  require  the  attention  of  a  professional  engineer  qualified 
in  the  design  and  construction  of  dams  who  will  have  to  make  addi¬ 
tional  engineering  studies  to  design  or  specify  remedial  measures. 
If  left  unattended,  the  problems  could  lead  to  instability  of  the 
structure. 

7 . 2  Recommendations/Remedial  Measures 

a.  Recommendations .  The  owner  should  retain  a  professional 
engineer  qualified  in  the  design  and  construction  of  dams  to 
accomplish  the  following  things  in  the  near  future: 

1.  Design  and  oversee  the  repair  of  erosion  on  the 
upstream  slope  of  the  dam  and  the  installation  of 
erosion  protection. 

2.  Specify  and  oversee  procedures  for  establishing 
a  cover  of  grassy  vegetation  on  the  crest  of  the 
dam. 

3.  Specify  and  oversee  procedures  for  the  removal 

of  trees  and  their  root  masses  from  the  embankment 
and  downstream  toe. 

4.  Design  and  implement  repairs  to  the  concrete  training 
walls  and  upstream  concrete  walls. 

5.  Specify  and  implement  procedures  to  restore  the 

gate  in  the  spillway  section  to  an  operable  condition 
and  provide  remote  control  or  access  to  gate. 

6.  Conduct  further  detailed  hydrologic  and  hydraulic 
analyses  of  the  watershed,  dam  and  spillway  to  deter¬ 
mine  the  type  and  extent  of  mitigating  measures 
necessary. 


b.  Operating  and  Maintenance  Procedures.  The  owner  should 
accomplish  the  following  in  the  near  future: 

1.  Clear  trees  and  brush  from  the  banks  of  the  discharge 
channel  between  the  spillway  and  the  highway  bridge  immediately 
downstream. 

2.  Establish  a  surveillance  program  for  use  during  and 
immediately  after  periods  of  heavy  rainfall,  and  also  a  warning 
program  to  follow  in  case  of  emergency  conditions. 

Within  one  year  from  the  date  of  approval  of  this  report,  the  owner 
should  develop  written  operating  procedures  and  a  periodic  mainte¬ 
nance  plan  to  insure  the  safety  of  the  dam. 
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APPENDIX  1 


ENGINEERING  AND  EXPERIENCE  DATA 


1*  Mr-  !£•«» 


D un\  Application  No.  sis . . 

(25-135) 


I 

State  of  New  Jersey  * 

State  Water  Policy  Commission 


*  REPORT  ON  DAM  APPLICATION 

To  the  State  Water  Policy  Commission, 

State  of  New  Jersey. 

Gentlemen : 

The  application  of  L*  L  cirpentdr  Co.,  Zac* 


filed  May  6t  1S5B  for  approval  of  plans  afid  for  a  permit  to  MMlMfr  *  *  dam 

on  Roetomy  River 
{•  Morris  County,  New  Jersey, 

has  been  examined  by  Daniel  Berar  dine  111  Assistant 


known  as  Washington  Forge  Pond  near  Wharton 

Dam 

tributary  to  Paaaaie  River 


PRINCIPAL  FEATURES 


Location  25.2  .3 .8.9  CO 
Purpose  of  dam  Radnbe  flooding 
Drainage  area  29*1  sq.  mi. 

Area  of  Lake  U«0  acres  • 

Type  of  dam  Concrete  wall  • 

Upstream  slope  Vertical  wall  . 

Foundation  material  Mo  inforwation 

(Ogoo) 

Type  of  spillway  Concrete  gravity  section  with 


Site  inspected  J* 

Length  of  dam  60.5  feet 

Elevation  of  flow  line  638.95 
Capacity  of  lake  JXJS  Mill.  gals. 
Top  width  3.17  feet 

Downstream  slope  Vertical  Wall 
Max.  height  8.1  feet 

Length  of  spillway  59*7  feet 


winpalla  at  gste  structure 
Max.  head  on  spillway  3. Sit  feet  (vingwilla  awash) 

Spillway  capacity  lk7p  sec.  ft.=  U5.5  sec.  ft  per  sq.  mi. 

♦  (3*  x  V  g*te)  ^  ^ 

Estimated  aBDcnnx flood  flow  2150  sec.ft.  ?Usec.  ft.  per  sq.  mi.  (Central  Jersey  Curve) 

50  jr* 

Outlets  other  than  spillway  One  3*  *  1* *  opening  with  iron  slniee  jit* 

Drawings  filed  by  Henry  J.  Abler*  I»  J»  #2131 


It  has  l>een  found  that  the  site  for  the  dam  is  suitable  and  the  plans  adequate  to  ensure 
the  construction  of  a  structure  which  will  not  be  a  menace  to  life  or  property.  It  is  therefore 
recommended  that  the  plans  be  approved  and  that  a  permit  be  issued,  subject,  however,  to  the 
following  terms  nnd  conditions:— 

1.  That  this  permit  dues  n«t  give  any  property  rights,  either  in  real  estate  or  material 
nor  any  exclusive  privileges ;  neither  does  it  authorize  any  injury  to  private  property  nor  in¬ 
vasion  of  private  rights,  nor  any  infringement  of  Federal,  State  «r  I< «cal  laws  or  regulations,  nor 
does  it  waive  the  obtaining  of  Federal  assent,  when  nereamry. 


Porilnsnt  Inform  tloc 


Tho  applicant  propoaaa  to  modify  tha  daai  in  order  to  help  reduce  noodiH  at  tin 
adjacent  downstream  araaa  of  Washington  Forgo  Pond* 

Tha  propoaad  modifications  provide  for  tha  lowering  of  tba  spillway  toy  t«0  ft.i 
tha  removal  of  all  umscsssary  piara  and  projecting  buttresses  dona  to  apillio  oraot 
level;  the  repair  of  the  canter  gate,  and  the  ellninetlpn  of.  two  gates* 

Existing  top  of  spillway  tl.  6U0.9S 

Proposed  top  of  ap illway  El.  638*95 

Hydrology 

The  Central  Jersey  Curve  has  been  established  as  a  50-year  flood  aim*  this  roadl 
of  tha  Rockaway  River  and  will  be  used  for  this  sxaadnation. 


Hydraulics 


HpiUway  Capacity 

C  -  3.29,  H  •  3.83  ft.,  t  -  59.7  ft. 

Q  *  3.29  X  59.7  X  (3.83)  3>* 

Q  -  3.29  X  59.7  X  7.1*96 
Q  *  11*70  efs  (i fail  swash) 

Wall* 

C  •  3.0,  R  -  0.52  ft.,  1  -  605  ft. 

'  Q  -  3  X  605  X  (.52)3/* 

Q  -  3  X  605  X  .375 

W  •  680  efs  (Wall  awash) 


Total  Q  • 


11*70 

680 

7158  efs 


(spillway) 

(walls) 


Spillway  crest  tl. 
H  • 


Uhs  level 


638.95 
— is22.*f  te 

■»le  61*2.78  ^  LakS  lsvel  *1. 


Wall  tl.  tt!46 

1  ■  4^1  ft. 

61*2.70 


Tba  strustars,  after  nodifiostioo,  will  net  discharge  the  design  fined,  ttanfars, 
erertepping  of  the  eeaereto  wells  adjacent  te  the  spillway  end  lea  pvtians  at  the  dan 
eabantawnt  between i  tha  pend  end  Main  8t.  will  occur.  The  enaeee  fined  waters  will  hw 
eenfined  to  the  1.  I.  Carpenter  property. 

It  was  res —undid  that  a  permit  tar  tha  prepared  nodiflaatisn  be  subject  te  — 
twe  special  conditions,  (Baa  lattar  dated  lo/vf7)» 

Beelorater  fron  the  Mela  direst  bridge  will  net  affect  tha  discharge 

rneenetrneted  spillway  aa  iaddnstad  by  the  fallewiag - 

through  the  Main  direst  bridge  far  Q  •  *150  $t§ 


Invert  at  ^et 


tl.  dtf.00 


tm 


I 


Backwater  fro*  tha  Main  Street  bridge  will  not  *«««t  «»e  dieeberfe  _ 
proroeed  reconstructed  apillway  ee  Indicated  by  the  following  beekweter  cnelyeie 
through  the  Main  Street  bridge  for  Q  •  2150  efe 


Invert  et 


Let 


Correa*  h^ 

Inlet  loaa  ■  0.1  (1.9li  •  0*00) 


El.  629*00  ^ 
0.19  ft* 


El.  635.01 


elro. 


Veter  level  above  inlet 
Stability 

Die  to  the^ct  that  the  dan  ban  been  in  ezlaUnee  for  neap  jet.., 
been  no  apparent  signs  of  poaeible  failure,  a  stability  analysis  will  not  be  computed  In 

review.  •|-ha,  the  work  shall  at  all  times  be  subject  to  supervision  end  inspection  by  represent*- 
lives  i.f  tin-  Stale  Water  Policy  Commission  anti  that  no  changes  in  plans  end  specifications  as 
approved  .-hull  Ik*  made  except  with  written  consent  of  the  Commission.  The  Commission  how¬ 
ever.  reserve.**  the  right  to  require  such  changes  or  modifications  in  the  plans  and  specifications 
as  may  Ir*  considered  necessary,  and  further  reserves  the  right  to  suspend  or  revoke  this  permit 
to  :n*v  time  should  such  action  be  deemed  advisable  in. the  interest  of  public. safety^ ^ 

3.  That  all  work  shall  be  perfomad  under  the  direct  auporvlaicn  at  all  *•*— 

*  competent  ir«*oooloMl  cnglnaar  Ueonaad  In  the  state  of  Maw  Jaraar 
tjuallflad  representative.  Acceptance  of  tte  daa  f or  nar*an«»a"!ILiS?— 
subject  to  a  certification  by  the  engineer  that  the  daa  has  been  ooiatnmtad 
conformance  with  the  drawing,  aid  cSlflcation. 

portion  of  the  foundation  nas  oeen  appru.eu  •>•  »uum  u#  •  » -r - 

5.  That  a  report,  on  forms  to  be  submitted  by  the  Commission,  on  the  status  of  the  con¬ 
struction  work  shall  be  mailed  to  the  State  Water  Policy  Commission,  28  West  State  Street,  Trenton, 

New  Jersey,  on  the  first  day  of  each  month  until  the  work  upon  the  dam  has  been  completed. 


6.  That  no  brush  or  waste  timber  cleared  from  the  area  under  this  approval  shall  be 
burned  unless  and  until  the  party  doing  the  work  shall  have  obtained  a  permit  from  the  Fire¬ 
warden  of  the  district  in  which  the  burning  is  to  be  done,  in  accordance  with  Title  IS .-p-19  of 
the  Revised  Statutes. 

7.  That  no  dashboards  or  other  obstruction  shall  be  placed  or  permitted  to  remain  on 
the  crest  of  the  spillway. 


8.  That  the  work  shall  be  started  within  OOi  JUT  from  data  of  tUc  permit  and 
completed  within  two  fun  from  said  date;  otherwise,  this  permit,  if  not  previously 

revoked  or  specifically  extended,  shall  cease  and  l»e  null  and  void. 


•j.  This  permit  shall  not  become  operative  unless  and  until  the  applicant  ahall  file  with  the 
Commission  within  thirty  days  from  date  hereof,  upon  a  form  furnished  by  the  Commisaicw,  its 
written  acceptance  of  the  terms  and  conditions  hereby  impoeed. 


*  th<r*for*  to  tho  Mint 

oxiouac  portion  of  Um  earth  snbaaiomt  between  tha  rvrA  aM 
ererflM  of  eaeees  flood  Motor*.  ^ 


of  tho 


12*  Tho  drawing,  hereby  approved  are  throe  ohooto  pro  pored  by  Manry  J.  Ahlere  entitled. 


•Don  ot  Washington 
Kerris  Oou 
dated  April 


Washington  Forp  Pond.  Berea#  of  Wharton 
County,  K.J..  L.  I.  Oermter  Oo.  Property,* 
rll  9,  1959,  Iheete  1  *  I  of  I,  and 


•ITopoaad  liter  ail  on*  to  Dm  a  a 


W*»W4--*—  ■ 


Y«Ao-'T't'-'0'i  FIR'S.  ?VD  DA.' 
Rockaway  .-.iver 
hart  on,  ...orris  County 

Dam  2?-135 


A  conference  was  held  on  September  k,  1557  in  the  of: ice  of  L.  E.  Car¬ 
penter  .  Co.  at  *<harton,  .'>e*  u-.rsey  for  tne  rurrose  of  discussior  the  future 
of  t.-.e  dar.  whicn  im.-ounds  Washington  Forre  Pond.  Tne  conference  was  attended 
ly  tne  :  ol low in.~ : 

KCR  L.  Caroenter  -orvany: 

i.  orar.t,  Fiant  -nrineer 

the  -itisens  wk.  ittoes 
Conn  1.  Ivnc.n,  former  ?'o r  .-f 
•  iilian;  j.  .clcr.nan 
Cnsrlc-s  A.  il  ism.?,  member  of 

r  OH  tne  Division: 

...  C.  ..ittwer,  Assistant  Chief  h-.-ine  r 

Tne  conference  w.  s  necrssitat.  !  -.ecause  of  t-.c  fear  or.  tne  part  of  property 
owners  in  vicinity  of  the  ond  that  the  L,  i.  Car-enter  -ompar.y  is  planning  to  either 
remove  the  spillway  or  lower  t.;.e  enter  lev.  i.  C.-.e  to- -owing  mints  were  brought 
•out.  durin.*- tne  cisou.  sion: 

1.  T.-.e  cor  any  .  r.~>  ■.  r<.  .  <.nt  intention  of  .•hanloninp  tne  dam  or 

rer.ovin-  the  s~i..way. 

2.  The  cor. -any  nas  b  n  olanninr  to  low-,  r  tne  r.orral  ater  level 
from  1  ”  to  2i". 

*ne  company  owns  t.-.e  dar.  and  all  uan-ir  flood*  i  by  tne  tond. 

...  Company— owned  buildin-s  used  for  r.auu  lecturing  purposes  have 
been  floodtd  in  the  past  during  excessive  floods. 

5.  bore  of  the  lands  near  the  pond,  now  occupied  by  x*esidcnces, 
were  for  <rl’-  owncj  by  the  com  any's  predecessors, 
lucre  is  rec:llection  or  evidence  to  indicate  that  the 
presence  of  the  pond  wss  o  '  t-r-d  as  ar.  inducement,  to  induce 
nrospective  : urchasers  to  rurcr.asc. 

T..e  rlannin?  boar!  intends  tc  include  the  non d  in  the  rending 
master  plan  for  t.-.e  -orough. 

'•  Tne  .ororr-n  realic.s  tr.at  ti >e  ond  must  :>e  rurc.iased  if  it  is 
intended  to  become  public  -rooertv, 

?.  The  conranv-  is  now  ravinp  for  rublic  liability  insurance  on  the 
property  included  by  the  dam  and  r-ond. 

10,  The  comrany  has  no  further  use  for  the  rond,  and  is  presently 
utilizing  it  only  for  fire  protection  ancTcooling  water  rurposes, 
a  use  which  can  readily  :e  converted  ovej^the  tublic  water  suprly# 

11.  The  writer  outlined  the  statute  relative  to  dams,  with  particular 
refererce  to  rar,  U-9  and  b-10. 

r.e  conference  was  continued  at  tne  site  of  tne  spillway*  *ne  water  lv.vel 
:r.  tne  nd  had  been  draw,  down  considerably  oelow  its  normal  .evel,  and  was  fixed 
a  r.  r  al]--  sinner  «-<1  concrete  t-ox  ir.  front  of  or;  oner,  slide  mate.  This  level  is 


■  fiarton 
la  nr.  in?  -oard 


-2- 


3'*  ix-loir  t:  e  s-illway  crest,  and  *..1  f*-  t  t-  In*  t..e  Ur  of  t..e  concrete  wall 
cxtendinr  some  distance  upstream  from  ♦i*  .eft  side  of  tne  spillway.  Tne  wall  along 
t:.e  rignt  side  of  the  spillway  was  at  the  same  tor  level,  i:ie  lone  earth  erianJonent 
extending  along  t:.e  left  side  of  the  pond  between  tr*>  rond  and  lain  Street  a’~peared 
to  be  also  at  the  same  approximate  level,  -r.  Grant  -.-.as  requested  to  furnish  a 
rr.  file  in  order  to  determine  how  much  raising  of  this  embaiknent  nay  tie  required* 


The  rond  level,  as  described  above,  is  the  level  which  was  objected  to  by  th* 
Citizen's  Committee,  ihe  writer  suggested  that,  as  comcromise  toward  a  permanent 
solution,  the  oond  level  be  raised  approximately  lo  inch.s  above  its  present  level 
and  tr.t>  too  of  spillway  be  cut  down  arrroximstely  1'.  inches.  One  of  the  three 
36"  x  !i2"  slide  gates  wii  be  retained  and  the  other  two  rates  eliminated  in  order 
tr.at  t:.e  obstructions  by  the  rate  piers  cen  be  removed  from,  the  spillway. 


~.-.e  srili.’.ay  structure  is  presently  in  a  v-.rv  dilapidated  condition,  ana  will 
require  exter.si.vt  re-airs  independent  to  the  rrorosed  modifications. 


II 


srili/ay. 


rr.cn  lowered  ano  reconstructed,  will  have  tr.e  following  dimensions* 


1.  Overall  crest  len  tr. 

2.  ‘..idth  of  'ate  rier 

3.  ;«’et  lem  th 

L.  Freeboard,  snillway  crest  to 
top  of  end  walls. 


59.5  ft. 

1.5  ft. 
53.0  ft. 

2.5  ft. 


^  ' 


The  caracity  of  the  spillway  will  be  as  follows  for  C  •  3*33,  i-  •  53  ft. 


H  -  1.5' 

F  -  2.0* 

H  -  2.5' 

Freeboard 

l.v 

o.?1 

Dam  Awash 

i  ■ 

355  cfs 

Shh  cfs 

756  cfs 

Tnis  compares  with  the  capacity  of  the  present  structure,  which  was  overtopped 

in  193b,  19L5,  •nd  1;J55»  allegedly  due  to  failure  to  open  the  cates...  t 

/  *.«#  •  * 


Spillway  ertrst,  net  length  52  ft. 
lax.  H,  dam  awash  1.0  ft. 

4  for  spillway-  173  eft 

3  -  36"  x  lt2"  gates,  net  head 
(See  Lncr.  Aral.  1821.)  6.50  ft, 

^  for  fates  ■  CA  ficn 

•  .62x31.5x5^75  -397  eft 


'A 


J 


Total  C,  snillway  &  gates  “570  eft 


"re  design  flood  adopted  for  the  review  of  the  main  Street  bridge,  100  ft.  d.s. 
(bncr.  Arpl,  152L.)  was  1  360  cfs,  t>’.  .•  s  s.  S'" 

Obviously,  the  structure,  after  modification,  will  not  discharge  our  design  flood, 
but  its  capacity  wi.il  be  increased  somewhat  over  its  previous  capacity  ft  the  cates 
wer**  omened  in  advance  of  i  flood. 


*t  is  recop'  cndM  that  tne  attached  lct:*r  it  sent  to  »-r.  Grant* 


on  an  C,  .lit'.*’  r 
As  irtant  Chief  >xlnecr 


Saptaab ar  6»  1957 


Hr.  H.  *•  Orant 
Plant  tostoaar 
Is  E.  Carpaotor  It  Coafxay 
toertoe.  Sew  Jmqr 


Dm  la.  15-135  -  K«prli 


la  a  raaalt  af  tta  oaafar— na  af  laprtaabar  L  1957  Mmi  iwtaalf, 
tfaa  eritor,  and  wrml  ra>rnaat»tiwa  «f  the  Cltlaam*  fan ■llfarala- 
Un  to  the  In  amad  by  yaar  aarany  at  t—liiactaai  hro  hal  aaiaaa  tba 
Bookaeay  Uvar  la  ibarto*.  lav  lawft  a  atadsr  baa  kiaa  mda  af  tka 
tlona  aUeh  >4M  mall  If  tba  apiUaay  ami  la  la—rad  appraatoal 
19  iaabaa  balm  lta  araaaat  larval. 


far  yaor  lafamtiso,  tba  Mala  Haaat  bride*  w  apyaavad  by  tbla  ttv. 
lalaa  to  1959  a*  batoc  adapaato  to  aafaly  Aaabart*  «  flaat  af  1899  atoa 
flat  par  aaocad.  *ba  apillaay  and  gataa*  If  rapalrad  aad  taalarad  to  tba 
foamr  aaaditlaa  af  tba  atmtan,  weald  bava  aapaalt y  to  dlaebarta  579  aabla 
tot  par  aaaaad  with  tba  concrete  aalla  at  aaab  aai  af  tba  ajtttof  aaaato 


2 f  tba  aplUapf  la  laaarad  IS  laohaa  aa  dieeaaaed*  all  batene  af  tba 
tbraa  gataa  raaarad,  and  all  aanvMaaaay  plara  and  prajaettof  part  lam  af 
battraaaaa  aai  dean  to  apillvv  araat  leral,  aaab  a  apillaay  valid  baaa  than . 
a  capacity  af  756  aabia  tot  par  aai  and  eitb  tba  aaaarata  aalla  a*  aadfe  aad 
«f  tba  apillaay  aaaab. 


' 

‘♦u-  - ;  -  H 


It  to  apparant.  tbarafara*  that  laaartag  tba  apUlapp  anal  alll  toaraaa 
tba  dlaabarpa  capacity  af  tba  apAUaajr  by  appraataataly  to.  ■wevar*  If  ana 
a  aim  to  aaaaad  aaaa.  tba  aaa  af  tba  ramtolm  cata  to  laaar  tba  water  laaal 
af  tba  pond  to  mtlalpatlaa  af  a  Slaad  mid  mdaabtadly  pvm  bamflalal  to 


>et  to  tba  fallowing  apaolal  condition* 


-■ »  < 


»  *' 


1b  MBit  jfdr  farther  mMm, 

f«*r  t—ljr  1—t 

So— M  c.  «utw 

ICltn 

*mmm rc^ur 

cci  hr.  j.  1*  Tf> h 

’  • 

<0  1.  DMr  la— ai 

WIJ-P,  .  !  W 


Ootobsr  20,  1955 


Mr*  Hobart  L*  Hood,  Counsellor  at  Las 
Raymond  Commerce  Building 
Newark  2,  Haw  Jersey 

Attention!  ttr*  Max  I.  Mints 

Oent lament 


Rat  Daa  Mo*  25-135,  Morris  County 


Cto  September  27,  1955  inspection  vas  aada  in  accordance  with  your  request  of 
September  21  of  the  Wasnlr^ton  Forge  Daa  located  across  the  Rockasay  Riser  on  the 
property  of  L.  £•  Carpenter  and  Company,  Chart  on,  Morris  County.  Unfortunately, 

Mr.  Richard  Borton  of  the  L.  Z*  Carpenter  and  Company  to  whoa  you  referred  in  year 
letter  was  nnatn^  to  be  present  and  therefore  our  engineer  vas  unable  to  disease 
with  Mr.  Borton,  hie  ooapany'e  plana  for  the  future  of  this  daa.  Mr.  George  Saupe 
of  the  company  vas  present. 

The  Inspection  disclosed  that  no  substantial  change  has  bean  sade  in  the  das 
since  our  previous  inspection  in  I9l5y  wnich  vas  made  at  the  request  of  the  eonpany 
to  survey  the  damage  created  by  the  flood  of  July  18,  19U5*  Copy  of  oar  letter  of 
October  9,  19U5  submitting  recommendation s  to  Mr*  Georgs  Horaok,  Chief  Engineer*  of 
the  company, is  enclosed* 

The  Inspection  further  disclosed  that  no  substantial  danage  to  tha  das  or 
adjacent  buildings  vss  experienced  free  the  August  floods*  The  Company  does  have 
reason  to  fear  substantial  danage  to  their  plant  should  dikes  surrounding  the  pond 
be  overtopped  or  washed  out*  In  order  to  ass  let  the  oompany  in  its  studies  relative 
to  modifications,  the  nsmas  of  several  competent  engineers  were  given  to  Mr.  Borton. 
Ton  will  note  that  the  specifications  of  the  Division  for  modification  of  the  ndfet* 
lng  spillway  are  given  In  our  letter  of  October  9*  19(5*  In  the  event  that  the 
company  should  decide  to  reeove  this  dee,  it  will  be  necessary,  not  only  to  remove 
tbs  gates,  but  to  also  reeove  entirely  the  conerete  piers  between  the  two  dan 
abutments. 

We  are  enclosing  for  your  information,  copy  of  our  daa  booklet  which  gives 
the  law  and  rules  of  ths  Division  relative  to  dsns.  Should  you  hove  any  further 
questions,  we  will  be  glad  to  discuss  thsa  with  you  or  rspressntstlves  of  the  oempeny 
by  appointment  in  this  office. 

Very  truly  yours, 

R.  T.  Ctttchlow 

Director  and  Chlaf  Engineer 


tteorge  17  _ 

Asst.  Director  4  Asst.  Chlrf 


,irnr»i 


tnc. 


j!fi5:.ir.fter.  Terre  Tar. 

•:o.  2  5-1?  5 
.Vcrris  County 

Cn  Tuesday,  September  27,  IS- 55,  in  cor.pany  with  Mr*  Georr®  Saupe  representing 
the  owners,  the  writer  made  an  inspection  of  the  subject  dan  which  is  owned  by 
the  l.  £.  Carpenter  t  Company  of  Wharton,  ','ew  Jersey.  It  is  located  across  the 
Tockaway  liver  approx! rate ly  50  ft.  ups tr ear  of  the  Main  Street  bridge  in  Wharton. 

"r.  licharri  Bcr ton  with  whom  the  writer  had  an  appointment  was  unable  to  be 
rreser.t  and  Mr.  Saupe  was  not  ‘'smiliar  with  the  company's  desires  and  intentions 
for  the  inspection.  He  explained,  however,  that  during  the  floods  cf  August,  1955 
the  waters  behind  the  dam  rose  tc  such  a  point  that  it  was  necessary  to  place 
sar.-bars  a-'jacent  to  th»  spillway  str  cture  in  order  to  protect  one  of  the 
cr  party's  plant  buildings.  The  sandbars  were  visible  in  the  locati*n  Hr.  Saupe 
indie;  ted. 

Nc  measurements  or  estimations  of  rich-water  were  made  and  no  indications 
of  row  high  th.e  water  cane  were  visible  at  the  tire  cf  the  inspection.  The 
spillway  structure  appeared  to  be  unchanged  from  the  condition  which  existed 
at  the  time  of  the  inspections  by  hr.  ohanklin  in  19U5. 

Cn  Tuesday,  October  U,  the  writer  spoke  tc  Mr.  Horton  on  the  telephone 
regarding  the  dam  and  the  inspection.  Mr.  Dorto.n  said  that  the  company  16  con¬ 
cerned  lest  an  occurrence  of  floods  greater  than  those  experienced  during  August 
would  cause  flooding  of  the  cor.;ary's  buildings  and  cause  serious  damage  to  the 
large  inventory  of  material  stored  in  them.  He  said  that  the  company  was  consid¬ 
ering  removing  the  dam  and  doing  away  with  the  pond  upstrem. .  The  writer 
explained  to  Mr.  Scrton  that  tne  law  required,  in  some  instances,  that  old  dams 
be  retained  if  lands  arjacent  to  ti  eir  pools  had  been  developed  as  a  result  of 
the  presence  of  the  water  adjacent  to  It,  It  was  likewise  impressed  upon 
Mr.  Borton  that  the  municipality  migi  t  be  concerned  with  the  continued  maintenance 
of  the  dam  and  poolf. 

Upon  the  question  of  jrovljing  expert  engineering  advice  relative  to  the 
removal  or  alteration  cr  the  dam  the  writer  named  three  engineers  in  his  opinion 
confident  tc  advise  the  co-pa ny.  Vc  effort  was  made  on  the  writer's  part  to  rive 
ary  Information  additional  to  that  submitted  in  the  letter  written  to  the  company 
cn  °'tober  l'-ii5» 

It  is  reorrr.-~r.ded  that  the  advice  submitted  in  19ii.c  be  resubmitted  to  the 
C'  -paryr  for  their  infermati'n  and  puiaance, 

William  E.  Edens 
Senior  Hydraulic  Engineer 


October  13,  1955 
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Mr.  George  Bo rack.  Chief  Bagiaeor 
L.  F.  Carpenter  *  Company 
Wharton,  Xew  Jersey 


OeteWr  9*  19t5 


lei  Dee  -  iterrla  Ooanty 


Deer  8ir» 


In  reply  to  your  letter  of  Septeaber  21*  1915  in  farther  refereaee 
to  your  proposed  wodifi oat lone  to  the  spillway  ud  retaining  walla  et 
your  dtaj  knows  ea  Washington  Force  Pend*  on  the  Boekaway  Bluer  et 
xharton.  we  oea  sdvlee  you  that  *e  have  eeapleted  ear  eweal settee  ef 
thlo  structure  end  find  that  jeer  aplllway,  iaoludiac  the  cates,  hat  a 
very  Halted  eepeolty  for  pea  sect  ef  fleed  waters. 


The  drainage  area  tributary  to  this  daw  is  ?9,1  square  wiles,  for 
which  we  would  norwelly  reeoawMod  that  spillway  oapaelty  he  provided  te 
pass  2150  second  feet,  with  a  alnluun  ef  1  feet  freeboard.  This  else  ef 
fleed  la  based  oa  aa  analysis  ef  observed  fleed  peaks  at  the  Seoatea 
ceclac  station  oo  the  Boekaway  liver  aad  is  eeaparable  to  the  also  of 
fleed  experienced  ea  March  1902.  This  deelga  fleed  is  only  lot  of  the 
■axlwua  flood  of  raoord  oa  Ootobor  1905  and  is  30t  |mtar  than  the 
largoet  flood  experienced  oa  tho  Boafcawny  Bivor  slaoo  1905. 


The  peek  for  year  reseat  flood  ef  duly  10.  1&5  is  estimated  fraa 
your  observed  hick  untar  «iti  te  be  MlyjjO  ns  and  feet,  neglect lag  the 
overflew  ef  the  dea  adutaat.  Of  thia  total.  210  a —and  feet  uai 
over  the  eplllsay  end  570  seeeni  feet  ues  disaharfed  t branch  the  gates. 


The  wide  spread  boteeaa  the  p reseat  spillway  oapaelty  aad  the  oafe 
else  af  desicn  flood  aakea  It  dlfflmlt  te  minnasnl  a ay  aedlfleatlaa  af 
your  exist lsc  spillway  without  Inaledlac  an  extenalaa  ef  the  spilleay 
alenc  the  retelalnc  well  at  the  rlcht  end  af  the  dan.  The  aedlfleatloaa 
whioh  you  dlaeussed  with  Hr,  Ibnaklin  aa  the  inepeetlen  ef  AsfMt  29 
would  only  laoreaee  the  eepaalty  ef  your  spillway  aad  fates  te  lU0  eee- 
sad  feet  for  i  fleed  helcht  level  with  the  top  ef  the  aee  walls  see  feet 
above  the  promt  top  ef  walls  sed  no  freeboard. 


Onr  at roan  surveys,  eepiee  ef  uhieh  are  eesleeed.  ladleate  that  ea 
additional  60  feet  of  epIHeay  sea  b#  ebteiasd  by  asdlfyiac  bhs  retelalef 
esll  st  the  right  tad  ef  your  spillsey  te  provide  aa  sverflew  spilluay 
with  its  srest  6  iasbte  a  be  vs  asiaal  pend  lsvsl.  tines  we  aateretnad 
that  the  preetissblllty  ef  thia  eedlfi settee  will  depead  spaa  tha  leestlsa 


Mr,  9«orp  Boraok 


Ooteber  9»  i$t*5 


of  your  property  11m,  «o  i«o*rt  that  you  lun  your  oaglaoor*  Mr.  terp* 
auto  i  totalled  ourtuy  if  the  An,  ohaulng  thio  property  llae*  aad  ie- 
veotlgate  the  foundation  ouadltlooo  Win  tU«  mil.  Upoo  ouapletlaa  o t 
tklo  ourvoy,  w  euggeot  that  yarn  aad  Mr*  Sharp  arrange  far  a  mftmn 
la  thla  offloo  to  41ooaaa  thio  profeloa  further*  Xa  vlou  of  the  ago  of 
your  oalotlag  HniWn  vo  aro  will  lag  to  ooaal4or  a  rogaotloo  la  the 
?1S0  soooad  foot-flood*  TW  eddltloa  of  the  60-foot  oztoaoioa  to  your 
aplllray  aill  odd  L2S  ooooad  foot  to  tho  111*0  ooooad  foot  provided  by 
your  propoood  aod&floatloa* 


Toura  vary  truly* 

G 

Hi  T.  Critohlov 
Chlof  ZWgiaoor 


OMiue 
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Mr*  George  Boreek 


Oetoher  9*  ISCsS 


of  70W  property  11m«  m  auggeet  ttM  poo  how  your  eagiaeor,  Ife-.  tepp* 
uto  •  i»uUi4  rtrny  of  tho  iu«  iMu  this  proper  Ip  11m*  tal  la- 
veetlfate  Ik*  fouadatloa  mMIMoh  hole*  tfeie  till*  Cpao  eoapletioa  of 
till  iwooy*  ••  nc|Nk  Del  pee  ud  Hr.  Sharp  image  (hr  a  oonferoMO 
in  till  offloe  to  tlitwi  this  problea  farther*  la  ala*  of  the  age  of 
pear  wilting  straoture  we  are  vllllag  to  ooMlder  a  redeotloa  la  the 
?1**0  eeeoad  foot-flood.  The  addition  of  the  60-feet  extern* lea  to  poor 
epilfcoap  *111  odd  125  aooead  feet  to  th*  lltO  aoeoad  feet  provided  by 
pew  propooed  aodlfloatloB. 

Tour*  verp  truly, 


H.  T.  Crltohloe 
Chief  Brgiaeer 
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CHECK  LIST 
VISUAL  INSPECTION 


WASHINGTON  FORGE  POND  DAM 
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Check  List 
Visual  Inspection 
Phase  1 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


for  at  least  10  yi 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
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RAINFALL/ RESERVOIR  RECORDS 


SPILLWAY  PLAN 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  29.1  square  miles,  partially  wooded,  hilly 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  :  639.0  NGVD  (63  acre  feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  :  Not  Applicable 

ELEVATION  MAXIMUM  DESIGN  POOL:  646.1  NGVD  (half-PMF) _ 

ELEVATION  TOP  DAM:  642.3  NGVD _ 

CREST:  Principal  spillway  -  unrestricted  flew  over  concrete 

a.  Elevation  639.0  NGVD _ 

b.  Type  Concrete  capped  vertical 

c.  Width _ ^ _ _ 

d.  Length _ ^ _ 

e.  Location  Spillover  right  -  center  of  dam _ 

f.  Number  and  Type  of  Gates  one,  manually  operated _ _ 

OUTLET  WORKS:  one.  3*  -  wide  by  4*  -  high _ 

a .  Type  concrete  walled  opening,  steel  gate 

b.  Location  center  of  spillway _ 

c.  Entrance  Inverts  632.4 _ 

d.  Exit  Inverts _ 632,4 _ 

e.  •  Emergency  Draindown  Facilities  none  (gate  inoperable) _ 

HYDROMETEORLOGICAL  GAGES :  none _ 

a.  Type  _ _ _ 

b.  Location  _ ■ 

c.  Records__ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  1207  cfs  (gate  closed) _ _ 


APPENDIX  3 
PHOTOGRAPHS 

WASHINGTON  FORGE  POND  DAM 


6  NOVEMBER  1979 
LOOKING  NORTH  ALONG  EMBANKMENT  CREST. 
NOTE  LAKE  LEVEL  RELATIVE  TO  PARKING  LOT. 


6  NOVEMBER  1979 

LOOKING  SOUTH  ALONG  DOWNSTREAM  FACE  OF 
STONE  MASONRY  EMBANKMENT  RETAINING  WALL. 


6  NOVEMBER  1979 

LOOKING  WEST  AT  DOWNSTREAM  FACE  OF 
PRINCIPAL  SPILLWAY. 


6  NOVEMBER  1979 

LOOKING  NORTH  AT  OUTSIDE  FACE  OF  TRAINING 
WALL  AT  SOUTH  ABUTMENT  OF  PRINCIPAL  SPILLWAY. 
NOTE  SEEPAGE  DISCHARGING  FROM  HOLE  AT  CENTER. 


6  NOVEMBER  1979 

LOOKING  EAST  AT  UPSTREAM  FACE  OF  NORTH 
MAIN  STREET  BRIDGE  LOCATED  ABOUT  100 
FEET  DOWNSTREAM  OF  DAM. 


v#1' 


6.  NOVEMBER  1979 

LOOKING  EAST  AT  UPSTREAM  FACE  OF  RAILROAD 
BRIDGE  LOCATED  ABOUT  60  FEET  DOWNSTREAM 
OF  NORTH  MAIN  STREET  BRIDGE. 


APPENDIX  4 

HYDROLOGIC  COMPUTATIONS 


WASHINGTON  FORGE  POND  DAM 


NATIONAL  PROGRAM  OF  INSPECTION 
OF  NON-FED.  DAMS 

WASHINGTON  FORGE  POND  DAM 
BOROUGH  OF  WHARTON,  NEW  JERSEY 

REGIONAL  VICINITY  MAP 

JANUARY  1980 

DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT, CORPS  OF  ENGINEERS 
PHIL  ADELPHIA,  PENNSYLVANIA 
ftNGERSON- NICHOLS  «  CO  , INC  CONCORD, NK. 


MAP  BASED  ON  US.G.S.  1:250,000  SERIES 
TOPOGRAPHIC  MAPPING.  NK  18-8  SCRANTON, 
PA.,N.J.,N.Y.I944,  REVISED  1969.  NK 18-11 
NEWARK,  HJ., PA.,  N.Y.  1944,  REVISED  1969. 
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